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The authors present some examples to demonstrate that in certain nondiffer-
ential misclassification conditions with polychotomous exposure variables, esti-
mates of odds ratios for categories at intermediate level of risk can be biased
away from the null or can change direction. In addition, the authors present two
examples to demonstrate that the slope of the dose-response trend for the true
distributions can change direction, creating a false inverse trend, even if the

misclassification is nondifferential.
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It is often stated that nondifferential
misclassification of exposure, which is in-
dependent of disease status, can only bias
an estimate of a true positive odds ratio
downward and not away from or beyond
the null value (1-6). Although this is true
for dichotomous exposures, we present two
examples to demonstrate that the bias is
not necessarily downward when a polycho-
tomous exposure measure is used. We fur-
ther show that an estimate of trend in an
ordered polychotomous exposure can
change direction in the presence of nondif-
ferential misclassification.

Consider the correctly classified data
from a hypothetical - case-control study
shown in “a” in table 1. Assume that for
both cases and controls, 40 percent of sub-
jects truly in the high exposure group are
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incorrectly assigned to the low exposure
group, yielding the misclassified distribu-
tion shown in “b” in table 1. In this exam-
ple, the estimate of the odds ratios for the
high exposure category did not change, but
contrary to our previous understanding,'the'
odds ratio for the low exposure category is!
elevated from 2.00 to 3.14. ‘

The second example involves nondlffer-'
ential misclassification between two non-
adjacent exposure categories (“c” in table
1). Here, 40 percent of the subjects in the
high exposure category are incorrectly as-
signed to the no exposure category. As ex-
pected, the odds ratio for the high exposure
category is reduced toward the null; how-
ever, for the low exposure category, the
odds ratio is reduced below the null, indi-
cating a protective effect, when in reality,
the low exposure group is associated with
elevated risk.

In addition, we present two examples t0
demonstrate that, under some nondiffer-
ential misclassification conditions, it i
possible to create a false negative dose-
response trend in the odds ratios, when the
true trend is positive. Shown as “a” in table




MISCONCEPTIONS ON NONDIFFERENTIAL MISCLASSIFICATION

g are the results from a hypothetical case-
control study showing a positive dose-
response trend. Assume that, for both cases
and controls, all exposures are categorized
correctly except that 40 percent of subjects
who are truly in the high exposure group
are misclassified into the no exposure
group, and 40 percent from the low expo-
suré group are misclassified into the high
exposure group, resulting in the observed
data shown in “b” in table 2. While the
odds ratios in the original data are 2.0 and
6.0 for the low and high exposure cate-
gories, respectively, they are now 0.5 and

TABLE 1

Examples of the effects of nondifferential
misclassification on risk estimates

Exposure status
Disease status

None Low High

.. Reference distribution
_.Cases 100 200 600
Controls 100 100 100
1.00 2.00 6.00

*0dds ratios

b.z‘Mi_sclassified between adjacent categories

Cases 100 440 360
Controls 100 140 60
1.00 3.14 6.00

* ;Ogds ratios

c:v»Misblassiﬁed between nonadjacent categories

Cases 340 200 360
Controls 140 100 60
Odds ratios 1.00 0.82 2.47
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0.5, respectively, in the misclassified table.
With exposure scores of 0, 1, and 2 for
none, low, and high exposure categories,
respectively, the estimated slope for the
correctly classified data is +1.05, while it is
—0.03 for the misclassified data. In the
second example, 60 percent of subjects who
are truly in the no exposure group are mis-
classified into the high exposure group and
60 percent from the high exposure group
are misclassified .into the no exposure
group, changing the odds ratios for the low
and high exposure categories from 2.0 and
8.0t0 0.9 and 0.7, respectively, with a false
negative dose-response trend of —0.16 in
the misclassified table. Note that it can be
shown analytically that the false inverse
trend cannot be created under any nondif-
ferential misclassification conditions when
the true distribution has no dose-response
trend.

DiscussioN

Our examples demonstrate that in some
situation with particular forms of nondif-
ferential misclassification, estimates of
odds ratios for categories at intermediate
levels of risk can be biased away from or
beyond the null. The possibility of positive
bias in the intermediate exposure odds es-
timates was pointed out by Walker et al.,
who claimed, in their work on proxy re-
spondents, “It is not possible in the general

TABLE 2

Examples for the creation of a false negative dose-response trend for odds ratios in a hypothetical case-control
study, when nondifferential misclassification occurs among nonadjacent exposure categories

Exposure status

Disease status Example I Example II
None Low High None Low High
a. Reference distributions
Cases 4 800 120 53 40 60
Controls 4 400 20 424 160 60
Odds ratios 1.00 2.00 6.00 1.00 2.00 8.00
- b. Misclassified distribution

(40% misclassification) (60% misclassification)
Cases 52 480 392 57 40 56
Controls 12 240 172 206 160 278
Odds ratios 1.00 0.46 0.53 1.00 0.90 0.73
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case to predict the direction of bias that
results from [nondifferential] misclassifi-
cation” (7, p. 907). We also showed that the
direction of the estimate of trend can be
reversed. These examples indicate that sur-
prising distortions can arise from nondif-
ferential misclassification.

We are aware of the fact that the mis-
classification patterns presented in the ex-
amples are more extreme than those found
in most epidemiologic studies. It can be,
however, difficult to rule out the kinds of
misclassification patterns needed to cause
these distortions in some occupational and
nutritional studies. For example, four dif-
ferent solvents, stoddard solvent, carbon
tetrachloride, trichloroethylene, and per-
chloroethylene have been the major sol-
vents for dry cleaning operations at various
periods since the beginning of the century.
In retrospective assessment of exposure to
trichloroethylene, it is quite possible that
highly exposed dry cleaners could be incor-
rectly classified as nonexposed, and vice
versa, if the timing of the switchovers to
and from trichloroethylene were deter-
mined incorrectly.

While we do not wish to suggest that the
problem we have identified is common.
place, caution is needed in interpreting re-
sults in the presence of misclassification,
even if the misclassification is known to be
nondifferential.
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